UV-Vis spectrophotometer:
The UV-Visible absorption spectra were collected using Perkin Elmer spectrophotometer (scan rate: 480 nm/s). The sample was dispersed in anhydrous hexane for measurements.
Vis-NIR spectrofluorometer:
The PL spectra of CsPbI 3 NCs were collected using HORIBA Scientific spectrophotometer (Model: PTI-QM 510). The NCs were dispersed in hexane and the solution was excited at 480 nm.
UV-Vis spectrofluorometer:
The PL spectra of CsPbBr 3 NCs were collected using Perkin Elmer (Model: LS 55). The NCs were dispersed in hexane and the solution was excited with a wavelength of 400 nm.
X-ray Diffractometer (XRD):
The purified NCs in hexane were drop-casted on a clean and dry the glass slide. The film on glass slide was run under the PANalytical X-Ray diffractometer using Cu Kα (λ= 1.54 Å) as the incident radiation (40 kV and 30 mA).
X-ray Photoelectron Spectroscopy (XPS):
XPS samples were fabricated in glovebox on carboncoated silicon wafers to minimize charging. XPS spectra were obtained using Thermo-Scientific ESCALAB Xi + spectrometer with Al Kα (1486.7 eV) X-ray source. For high-resolution spectra constant analyzer energy (CAE) of 50 eV was used and for survey spectra (CAE) of 100 eV.
Transmission Electron Microscopy (TEM):
TEM images were taken in JEOL-JEM-2100 Plus electron microscope. HRTEM images were obtained using a 200-kV electron source. Samples were prepared by drop-casting of nanocrystal solution in hexane on a carbon-coated copper grid, purchased from EMS, the grids were kept overnight in a vacuum desiccator. The average particle size was measured using 400 particles. The lattice plane was obtained from lattice fringes. Image J software was used for calculations.
Nuclear Magnetic Resonance (NMR): 1 H NMR and 2D (COSY) NMR were obtained in CDCl 3
using Bruker ASCEND TM 400.
Fourier Transform Infrared Spectroscopy (FTIR):
FT-IR spectra were obtained using Bruker ALPHA E, 200396.
S2. Synthesis and Purification
Preparation of Cs-oleate solution: 812.5 mg (2.5 mmol) of Cs 2 CO 3 was dissolved in 20 mL ODE and 2.5 mL OA. The solution was degassed at room temperature for 15 min, followed by degassing at 120 o C under vacuum until the clear solution was obtained. The solution was kept in an inert atmosphere at 100 o C for further use (solution A). atmosphere. To this solution, 0.4 mL of Cs-oleate (solution A) was quickly injected. The reaction was quenched quickly after 10s by immersing the reaction flask in ice-bath.
Synthesis of phase stable cubic

Emission tunability of CsPbBr 3 NCs:
Lower wavelength emitting CsPbBr 3 NCs could be synthesised the same as above by simply increasing the Br 2 concentration and/or decreasing the reaction temperature. In general, increasing 
Emission tunability of CsPbI 3 NCs:
Lower wavelength emitting CsPbI 3 NCs could be synthesised the same as above by simply increasing the I 2 concentration and/or decreasing the reaction temperature. In general, increasing Purification: To 4 mL of the crude solution of CsPbX 3 NCs solution, 4 mL of dry/anhydrous toluene was added and the mixture was divided equally into two tubes and was centrifuged at 5000 rpm for 10 min. The solution was decanted, leaving behind the brownish-red (CsPbI 3 ) or yellowish-green (CsPbBr 3 ) precipitate in the tube. To this, 2 mL of anhydrous toluene was added and was centrifuged for 5 min. The NCs were then centrifuged for 3 min with 1 mL of anhydrous hexane and were finally re-dispersed in hexane for further characterization.
S3. Determination of Quantum yield (QY)
Fluorescence quantum yield was determined by comparison of the integrated fluorescent intensity of QDs against the integrated standard (blanks were used as integrated standards-hexane (organic) milli-Q water (aqueous), using an integrating sphere. The sample (including blank) was excited at 480 nm for spectra to be produced in QY measurements. Alternatively, the relative quantum yield of an unknown sample was determined by comparing the emission and absorption of the sample with that of the NCs of known quantum yield (determined by an integrated sphere) using the equation:
Where I is the integrated PL intensity, n is the refractive index, and A is the absorbance (at the excitation wavelength). Subscripts R and S stand for reference and sample respectively.
S4. Phase Stability Studies
For stability of the films, purified NCs were deposited on a clean and dry glass substrate. The sample was stored in the air under ambient condition (25 o C, a relative humidity of 50-60 %). The XRD spectra were recorded regularly till the samples exhibited an additional peak accompanied by a change in colour of the film.
For optical stability, the evolution of absorption and emission properties of the as-synthesised crude solution of the NCs were monitored regularly using UV-Vis absorption spectrophotometer and UV-Vis-NIR spectroflourometer. 
S5. 1 H NMR study of
S8. Synthesis of Pristine CsPbBr 3 and PbBr 2 treated CsPbBr 3 following a literature method.
Preparation of Cs-oleate solution:
Cs-oleate solution was prepared by dissolving 0.163 g of Cs 2 CO 3 in 8 mL of ODE with 0.5 mL of OA in a 50 mL 3-neck flask and degassed for 2 h at 110 ℃. After degassing, the solution was further heated to 150 ℃ under nitrogen flow. Purification: The NCs were washed following the same procedure as that in our case (Section S2). (Table S1 ). The precursor ratio of Cs:Pb:Br 2 = 1:1:6 and Cs:Pb:Br 2 = 1:1:1.5 is maintained for CsPbBr 3 NCs and CsPbI 3 NCs respectively Figure S19: UV-Vis absorption spectra of aliquots taken from CsPbBr 3 NCs crude solution synthesized at two different temperatures showing differences in absorption maximum and absorbance. NCs were synthesized at Cs: Pb: Br 2 ratio of 1:1:6 in both the cases. 
Synthesis of pristine-CsPbX
